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(54) ILLUMINATOR AND PHOTOGRAPHING DEVICE EQUIPPED THEREWITH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illuminator and a photographing device 
equipped with the illuminator capable of realizing the miniaturization of whole 
shapethe improvement of light condensing efficiencythe reduction of the number of 
component parts and the reduction of cost and obtaining stable optical 
characteristicand in particular to provide a illuminator suitable for a still camera and a 
video camera or the like and the photographing device using it. 
SOLUTION: In this illuminator equipped with a discharge tube of a transparent 
bodythere are constituted a discharge space for emitting luminous flux and a 
condensing optical system for controlling the flux distribution of a light component 
advancing nearly in the optical axis direction out of the luminous flux emitted from the 
discharge tube in a hermetically sealed space region formed inside the discharge 
tubeand the photographing device equipped with the illuminator is constituted. 



CLAIMS 



[Claim(s)] 

[Claim 1]A lighting system comprising provided with a discharge tube which consists 
of transparent bodies: 

Discharge space which ejects light flux in a closed-space field formed in an inside of 
this discharge tube. 

A condensing optical system which controls luminous intensity distribution of a light 



component which he follows to an abbreviated optical axis direction of light flux 
ejected from this discharge space. 

[Claim 2]A lighting system comprising provided with a discharge tube which consists 
of transparent bodies: 

Discharge space which ejects light flux in a closed-space field formed in an inside of 
this discharge tube. 

A condensing optical system which controls luminous intensity distribution of a light 
component which he follows to an abbreviated optical axis direction of light flux 
ejected from this discharge space. 

[Claim 3]The lighting system according to claim 1 or 2wherein said condensing optical 
system is formed of area pellucida from which a transparent body of said discharge 
tube and a refractive index differ. 

[Claim 4]The lighting system according to claim 3wherein area pellucida from which 

said refractive index differs is formed of one or more hollow sections. 

[Claim 5]The lighting system according to claim 3 or 4wherein a refractive index of 

area pellucida from which said refractive index differs is a refractive index lower than 

a refractive index of a transparent body of said discharge tube. 

[Claim 6]The lighting system according to claim 4 forming face shape of refracting 

power stronger than refracting power of an interface of said discharge tube in an 

entrance plane or an entrance planeand a projection surface of light flux ejected from 

discharge space of said hollow sections. 

[Claim 7]The lighting system according to claim 4wherein said hollow sections are 
filled up with a transparent member from which a transparent body and a refractive 
index of said discharge tube differ. 

[Claim 8]The lighting system according to claim 7wherein a refractive index of said 
transparent member is a refractive index lower than a refractive index of a 
transparent body of said discharge tube. 

[Claim 9]The lighting system according to claim 7 or 8wherein an entrance plane of 
light flux ejected from discharge space of said hollow sections is made into a medial 
axis of said discharge space formed in cylindrical shapeand the shape of a concentric 
semi-cylindrical shape. 

[Claim 10]A lighting system which joining the 2nd transparent body characterized by 
comprising the following via one or more hollow sectionsand unifying and constituting, 
lighting-system **** provided with a discharge tube — the 1st transparent body in 
which discharge space where this discharge tube ejects light flux inside was formed. 
A reflector which controls luminous intensity distribution of a light component which 
has an angle to an optic axis of a condensing part which controls luminous intensity 
distribution of a light component which he follows to an abbreviated optical axis 
direction of light flux ejected from this discharge spaceand light flux ejected from this 



discharge space. 

[Claim 1 1]The lighting system according to claim "lOwherein said 2nd transparent body 

differs in the refractive index from said 1st transparent body. 

[Claim 12]A lighting system given in any 1 paragraph of claims 1-11 constituting so 

that a part of light flux which a reflector which consists of a metallic film by vacuum 

evaporation was formed in the partand was ejected from said discharge space may be 

reflected in a rear face of a transparent body of said discharge tube. 

[Claim 13]A lighting system given in any 1 paragraph of claims 1-11 wherein a light 

reflector made to reflect in a rear face of a transparent body of said discharge tube a 

part of light flux ejected from said discharge space is formed. 

[Claim 14]A photographing instrument having a lighting system of a statement in any 
1 paragraph of claims 1-13. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the lighting system which gave the 
condensing characteristic to especially the light source itselfand the photographing 
instrument using it about the photographing instrument which has a lighting system 
and this lighting system. 
[0002] 

[Description of the Prior Art]Conventionallythe lighting system used for photographing 
instrumentssuch as a camerais constituted by two or more opticssuch as a reflector 
which leads ahead the light flux emitted from a light source and this light sourceand a 
Fresnel lens. In such a lighting systemin order to make whole shape miniaturize at the 
same time it makes the light flux ejected from the light source in the various 
directions condense in a required exposure field angle efficientlyvarious proposals are 
made from before. The effect is high and especially the thing especially that reduced 
intervention membersand improvement in efficiency was aimed at by constituting a 
light source and a condensing optical system in. oneand attained the miniaturization is 
proposed conventionally. 

[0003]As this kind of a proposalas shown in JP60-1 77410UThe hole by which 
sectional shape enclosed xenon gas with the inside of the transparent block formed in 
approximately parabola shape is formedthe front side periphery edge of this 
transparent block leaves an unvapor-deposited fieldand the stroboscope in which the 
reflector which consists of a metal thin film was formed on the rear face is proposed. 
On the other handalthough it is not a light source and oneas JP4-138438A 
showedthese people as a proposal aiming at the miniaturization of optical system 



whole shapeThere is an illumination-light study system using the prism whose 
condensing efficiency it is small and is high which makes the light flux ahead ejected 
from the light source condense with the lens which has positive refracting 
powermakes condense according to the total reflection surface which turns to the 
method of optical member incidence back to front the light flux with which it 
irradiates from a light source to the sideand in which it is reflectedand is made to 
eject from the same projection surface. 
[0004] 

[Problem(s) to be Solved by the Inventionjln photographing instrumentssuch as a 
camerawhile the small size and the weight saving of the device itself progressa taking 
lens is in the tendency of the formation of high magnification zoom in recent years. 
When a photograph was taken without the taking-lens f number's being in the 
tendency which becomes dark gradually and using the source of a fill-in flash by a 
miniaturization and high-magnification-izing of such a photographing instrument 
generallyit may have become an unexpected failure photograph by blurring. In order to 
overcome this situationwith photographing instrumentssuch as a camerathe internal 
organs of the lighting system are usually carried out as a source of a fill-in flashbut. 
There was the necessity of making the size of an auxiliary lighting device miniaturizing 
further from the above situationsand frequency in use and the light quantity needed 
for photography of the Tameichi time which increases substantially needed to be 
increased. 

[0005]From such a backgroundcondensing control is enabled with a light source 
independent by the thing of JP60-177410U of the above-mentioned conventional 
example by adding the shape which gives a condensing effect to the flash discharge 
tube itself. By constituting in this waysince there were few part markit was efficient 
and it also enabled the miniaturization of the whole optical system. Howeverin this 
conventional thingif it sees about the section of the sliding direction in that 
deviceabout the reflected light component which goes to the side. Although it could 
control by the parabola-shaped reflector efficientlythe light component which goes 
near [ where the degree of angle of emergence is comparatively small ] an exit light 
axis could not be controlled directlybut it had become the luminous intensity 
distribution characteristics of the range wider than the lighting distribution 
characteristic to meanor the lighting distribution characteristic having contained the 
unnecessary ingredient. If the ingredient which hits a reflector tends to be increased 
and it is going to carry out condensing control efficiently in order to reduce a light 
component out of control directly from such a reasonthe depth of exit light shaft 
orientations becomes deepand goes back to a miniaturizationand. Since the passage 
distance in the inside of a transparent block became longthe problem that the 
ingredient which becomes a light volume loss from the relation of transmissivity will 
increase had arisen. It was not taken into consideration about condensing control of 
the longitudinal directionand had not necessarily become ideal shape on optical 



performance. 

[0006]. As [ showed / on the other hand / by JP4-138438A / these people ] There is 
an illumination-light study system using the prism whose condensing efficiency it is 
small and is high which makes the light flux ahead ejected from the light source 
condense with the lens which has positive refracting powermakes condense according 
to the total reflection surface which turns to the method of optical member incidence 
back to front the light flux with which it irradiates from a light source to the sideand 
in which it is reflectedand is made to eject from the same projection surface. 
Howeverwhen it is made to condense using such an optical prism. If the 
miniaturization more than [ a certain ] fixed tends to raise a difficult thing and also 
efficiencyin order to consider it as the light source which has that small it becomes 
impossible to disregard the surface reflection accompanying the incidence appearance 
to an optical prismthe influence of the transmissivity accompanying transparent 
member passageetc.and few light volume lossesthere was room for an improvement 
further. 

[0007]This invention solves the technical problem in the above-mentioned 
conventional thingand Thenthe miniaturization of whole shapeThe photographing 
instrument which has a lighting system with which the optical property which could 
attain reductionlow cost-izationetc. and was stabilized in improvement in condensing 
efficiency and component parts is obtainedand this lighting system is providedlt aims 
at providing the suitable lighting system for a still cameraa video cameraetc.and the 
photographing instrument using it especially. 
[0008] 

[Means for Solving the Problem]This invention provides a photographing instrument 
which has a lighting system constituted like following (1) - (14)and this lighting system 
in order to attain an aforementioned problem. 

(1) A lighting system having a condensing optical system which controls luminous 
intensity distribution of a light component which he follows in an abbreviated optical 
axis direction of light flux ejected from discharge space which ejects light fluxand this 
discharge space into a closed-space field which is the lighting system provided with a 
discharge tube which consists of transparent bodiesand was formed in an inside of 
this discharge tube. 

(2) Discharge space which ejects light flux in a closed-space field which is the lighting 
system provided with a discharge tube which consists of transparent bodiesand was 
formed in an inside of this discharge tubeA lighting system having had a condensing 
optical system which controls luminous intensity distribution of a light component 
which he follows to an abbreviated optical axis direction of light flux ejected from this 
discharge spaceand forming a reflector which controls luminous intensity distribution 
of a light component which has an angle in a wall of this discharge tube to an optic 
axis of light flux ejected from this discharge space. 

(3) A lighting system given in the above (1) or the above (2)wherein said condensing 



optical system is formed of area pellucida from which a transparent body of said 
discharge tube and a refractive index differ. 

(4) A lighting system given in the above (3)wherein area pellucida from which said 
refractive index differs is formed of one or more hollow sections. 

(5) A lighting system given in the above (3) or the above (4)wherein a refractive index 
of area pellucida from which said refractive index differs is a refractive index lower 
than a refractive index of a transparent body of said discharge tube. 

(6) A lighting system given in the above (4) forming face shape of refracting power 
stronger than refracting power of an interface of said discharge tube in an entrance 
plane or an entrance planeand a projection surface of light flux ejected from discharge 
space of said hollow sections. 

(7) A lighting system given in the above (4)wherein said hollow sections are filled up 
with a transparent member from which a transparent body and a refractive index of 
said discharge tube differ. 

(8) A lighting system given in the above (7)wherein a refractive index of said 
transparent member is a refractive index lower than a refractive index of a 
transparent body of said discharge tube. 

(9) A lighting system given in the above (7) or the above (8)wherein an entrance plane 
of light flux ejected from discharge space of said hollow sections is made into a 
medial axis of said discharge space formed in cylindrical shapeand the shape of a 
concentric semi-cylindrical shape. 

(10) lighting-system **** provided with a discharge tube — with the 1st transparent 
body in which discharge space where this discharge tube ejects light flux inside was 
formed. A condensing part which controls luminous intensity distribution of a light 
component which he follows to an abbreviated optical axis direction of light flux 
ejected from this discharge spaceA lighting system which joining the 2nd transparent 
body that has a reflector which controls luminous intensity distribution of a light 
component which has an angle to an optic axis of light flux ejected from this 
discharge space via one or more hollow sectionsand unifying and constituting. 

(1 1) A lighting system given in the above (10)wherein said 2nd transparent body 
differs in the refractive index from said 1st transparent body. 

(12) A lighting system given in either of above-mentioned (1) - (1 1) constituting so 
that a part of light flux which a reflector which consists of a metallic film by vacuum 
evaporation was formed in the partand was ejected from said discharge space may be 
reflected in a rear face of a transparent body of said discharge tube. 

(13) A lighting system given in either of above-mentioned (1) - (1 Dwherein a light 
reflector made to reflect in a rear face of a transparent body of said discharge tube a 
part of light flux ejected from said discharge space is formed. 

(14) The above (1) Photographing instrument having a lighting system of a statement 
in either of - (13). 

[0009] 



[Embodiment of the Invention]In an embodiment of the inventionthe whole shape of an 
illumination-light study system is miniaturized by applying the above-mentioned 
compositionand it becomes possible to raise condensing efficiency and to reduce the 
component parts of an illumination-light study systemand to reduce cost further. 
There are few elements at which the characteristic is shaken to the optical property 
which can comesimultaneously is needed from there being few component parts of an 
optical systemand it is expected that the stable optical property will be obtained. That 
issince the safety side does not design in consideration of an error factor more than 
neededthe energy from a light source is used at high efficiencyand the lighting which 
maintained the uniform lighting distribution characteristic on the irradiation surface is 
attained. Therebythe suitable lighting system for small sizethe still camera of 
efficienteasyand cheap compositiona video cameraetc. and the photographing 
instrument using it can be provided. The light flux ejected from discharge space by 
applying the above-mentioned compositionSince it is a detail part once it can control 
independently the luminous intensity distribution of the totahinternahreflection light 
component which had an angle to some extent to the direct light component and 
optic axis which advance near the optic axis and shape is determinedthere is little 
manufacturing dispersion and the illumination-light study system where the optical 
property was stabilized can be formed. The whole shape can be extremely 
miniaturized to the conventional illumination-light study system by forming a 
condensing optical system in one with the light-emitting part used as the light source 
of a lighting system. 
[0010] 

[Example]Belowthe example of this invention is described. 
[Example 1] Drawing 4 shows an emit flash device from drawing 1 by the lighting 
system by Example 1 of this inventionespecially this example. And drawing of 
longitudinal section of an important section where the drawing 1 (a) and (b) 
constitutes the optical system of an emit flash devicethe front view of the camera 
with which drawing 2 applied this inventionand drawing 3 are the plans of the camera 
which applied this inventionand sectional shape is shown in part. Drawing 4 is an 
important section enlarged drawing showing only the flash light emitting part shown in 
drawing 3 . Drawing 1 (a) and (b) also doubles and shows the state of beanrrof-light 
trace of the beam of light ejected from the light source center. 
[001 1]As shown in drawing 2 and drawing 3 the emit flash device by this invention is 
arranged in the upper part of the camera body. A liquid crystal display window to tell a 
release button about the lens barrel which 1 equips with a flash light emitting parti 1 
equips with the main part of a photographing instrumentand 12 equips with a taking 
lensand 13and for 14 tell a user about operation of a camerathe light 
emitting/receiving window for AF in 15 and 16and 17 are the inspection holes of a 
finder. Since it is art publicly known about each function except a flash light emitting 
partdetailed explanation is omitted here. The mechanical constitution element of this 



invention is not limited to the above-mentioned composition. 
[0012]Nextthe shape of the flash light emitting part 1 is explained using drawing 1 
(a)(b)and drawing 4 . It is a transparent body in which 2 forms the flash discharge tube 
(xenon tube) which emits a flash in the figureThe total reflection surface where hollow 
sections and 2c were formed [ 2a ] in the peripheral part for cylindrical discharge 
space and 2b in an irradiation labor attendant and 2d and 2dand 2e show the incident- 
ray side of the hollow sections of a concave configurationand the side shape of the 
upper and lower sides of 2 f of hollow sections by the exit light side of the hollow 
sections of a concave configurationand 2g and 2grespectively. 3 is a reflector made to 
reflect in an injection direction the ingredient ejected by irradiation attitude-oriented 
back among the light flux ejected from this flash discharge tubeand an inner surface is 
formed with metallic materialssuch as luminosity aluminum which has high 
reflectanceand it is held in the form stuck to the field behind a flash discharge tube. 4 
shows the cathode terminal of a flash discharge tubeand 5 shows the anode terminal 
of the flash discharge tuberespectively. 

[0013]the camera 11 in the above-mentioned compositionwhen the camera is 
conventionally set to the "stroboscope auto mode" so that it may be publicly known 
art for exampleAfter a release button is pushed by the usera central arithmetic unit 
judges whether an emit flash device is made to emit light with the luminosity of the 
outdoor daylight measured with the unillustrated photometry deviceand the sensitivity 
of the film with which it was loaded. When a central arithmetic unit judges with "An 
emit flash device is made to emit light" under a photographing conditiona central 
arithmetic unit takes out a flashing caution signaland a flash discharge tube is made 
to emit light via the unillustrated trigger lead wire attached to the reflector 3. The 
light flux which ejected the light flux from which the light which emitted light was 
ejected by the irradiation optical axis and the counter direction to the direction of 
radiation via the reflector 3 arranged back is changed into a predetermined lighting 
distribution characteristicand it is irradiated with it by operation of the refracting 
interface arranged in the front faceand a total reflection surface at the photographic 
subject side. Namelythe ingredient to an exit light axis among the beams of light 
ejected from discharge space whose angle is comparatively big as shown in drawing 1 
(a) and (b) and which goes mainly to the sidelt is changed into the ingredient near an 
exit light axis by reflection of the total reflection surfaces 2d and 2dand the ingredient 
with a comparatively small angle is changed into a desired angle component by 
refraction of hollow-sections 2b to an exit light axis. On the other handas shown in 
drawing 4 condensing control of the condensing of the longitudinal direction of 
discharge space is carried out by the prism plane formed in the irradiation labor 
attendant 2c of the transparent body 2and a lighting distribution characteristic is 
adjusted so that it may correspond to a desired irradiation area. 
[0014]Especially this invention is a proposal about the shape for making the lighting 
distribution characteristic of these up-and-down luminous intensity distribution 



optimize. 

The setting method of this optimal shape is explained in more detail using drawing 1 
(a) and (b) below. 

[001 5] Drawing 1 (a) and (b) is drawing of longitudinal section of the flash discharge 
tube diameter direction of Example 1 of this inventionand comprises the semicircle 
tubed reflector 3 formed so that the rear face of the transparent body (glass molding 
member) 2 and the transparent body 2 which enabled condensing control by the single 
member might be covered. Pursuit of the representation beam of light made to eject 
from the central part of the discharge space 2a of the transparent body 2 
simultaneously is also simultaneously shown in drawing 1 (a) and (b) Drawing 1 (a) 
shows beam-of-light trace of the ingredient near an exit light axisand drawing 1 (b) 
shows the beam-of-light race of the ingredient mainly ejected from the central part 
of the discharge space 2a to the side to the exit light axis by it. The composition and 
shape of all the optical systems other than a beam of light are the same at drawing 1 
(a) and (b). Each face shape is set up in Example 1 shown here become parallel to an 
exit light axis altogether about the light flux ejected from the center of the discharge 
space 2a. Since discharge space has limited volumea actual lighting distribution 
characteristic is not necessarily changed only into an ingredient completely parallel to 
an exit light axis like the above-mentioned beam-of-light traceand is changed into 
distribution with a certain high fixed breadth of the condensing nature centering on an 
exit light axis. 

[0016]Hereafterit is explained what kind of action the characteristic of the shape and 
the beam of light at that time show still in detail. Firstas shown in drawing 1 (a)the 
light flux ejected from near the discharge space central part formed cylindrical does 
not receive the influence of refraction of the interface of discharge spacebut reaches 
the entrance plane 2e of hollow space 2b. The shape of the entrance plane 2e of 
hollow space comprises a field with refracting power stronger than the interface of 
the discharge space 2a. 

It is controlled by refraction in this field of 2e so that the angular difference over an 
exit light axis decreases to some extent first 

Next2 f of irradiation labor attendants of hollow space 2b are reachedrefraction 
control is carried out furtherand correction conversion is carried out so that it may 
become almost parallel to an exit light axis. At this timeit is the angle setting that the 
light flux after entrance plane 2e refraction does not enter from this field in the sides 
2g and 2g of the upper and lower sides of the hollow sections 2. Thenalthough light 
flux reaches the irradiation labor attendant 2c of the transparent body 2since it does 
not have refracting power in the irradiation labor attendant 2c about this sectional 
shapeit does not receive the influence [ in this field ] of refractionbut is ejected by 
the exterior of the transparent body 2 as it is. 

[0017]Thusby providing hollow sections in some transparent bodies 2and making the 



incidence labor attendant to this portion into a concave surfaceonly the ingredient 
near an exit light axis is convertible so that it may become almost parallel to an exit 
light axis. When an angle uses the reflector 3 of the discharge space 2a and same 
mind shape about few ingredients to an exit light axis also by the light flux which goes 
behind discharge space as shown in the figureit can pass through near the center of 
discharge space againand it can constitute so that the same optical path as the 
above-mentioned light flux may be followed. Although both face shape of the entrance 
plane 2e of hollow-sections 2b and 2 f of projection surfaces is made into the 
concave surface with the above-mentioned compositionlt is not necessary to 
necessarily make both fields into a concave surface for examplethe curvature of the 
entrance plane 2e is changed so that it may become almost parallel to an exit light 
axis only strength and in respect of [ this ] flat-tapped furtherand even if it 
constitutes a projection surface so that it may be considered as a flat surfaceit can 
acquire the almost same effect. Howeverif the curvature of the entrance plane to 
hollow space 2b is strengthened in this wayalthough it is well controllable about the 
light flux ejected from the discharge tube centerby this entrance plane 2etotal 
internal reflection of the light flux ejected from the peripheral part of the discharge 
space 2a may be carried outand it may be unable to be used effectively. Thusit is 
necessary to determine the shape of the entrance plane 2e of hollow-sections 2b 
according to the size of the discharge space 2aif it passes over curvature in slight 
strengthan adverse effect may be produced on the contraryand in this exampleit has 
composition which distributes refracting power to the 2nd page of hollow sections. 
[0018]In this examplewhen the light flux which ejected the entrance plane 2e to 
hollow-sections 2b and 2 f of projection surfaces from the center of discharge space 
uses aspherical surface shape so that it may become parallel to an exit light axisit 
corresponds. Howeverif the breadth of the beam of light after ejection is permissible 
to some extentthe direction which made this field the cylindrical surface will become 
easycan manufacture die making cheaplyand will not necessarily limit it to an aspheric 
surface. In this examplealthough hollow-sections 2b is formed in the inside of the 
transparent body 2in order to give the same effecteven if filled up with the 
transparent member which has a refractive index lower than the refractive index of 
the transparent body 2 in hollow sectionsan almost equivalent effect is acquired. At 
this timewith identical shapea condensing degree becomes highso that the refractive 
index of the two above-mentioned transparent member and the refractive index ratio 
of the transparent body 2 are large. 

[0019]Nextthe ingredient with large exit light axis and angle to make among the light 
flux ejected from near the center of the discharge space 2a using drawing 1 (b) is 
explained. At this examplethe shape of the up-and-down total reflection surfaces 2d 
and 2d consists of paraboloids which use the center of the discharge space 2a as a 
focus. Thusby setting up shapethe light flux ejected from the discharge space 2a as 
shown in drawing 1 (b) is convertible for almost parallel light flux to an exit light axis. 



next — although the beam of light after total internal reflection is ejected from the 
irradiation labor attendant 2c of a transparent body — drawing 1 (a) — since it does 
not have power in this section of the irradiation labor attendant 2c similarlyinfluence 
in this field is not received but it glares on an object surface. After reflecting with the 
reflector arranged to transparent body backthe light flux which is an ingredient with 
large exit light axis and angle to make among the light flux ejected from near the 
center of the discharge space 2aand went back is again returned to the discharge 
space central partand is ejected on an irradiation surface through the same optical 
path as the above-mentioned beam-oHight trace. Like the illustrated beam-oHight 
tracethe ingredient controlled in the up-and-down total reflection surfaces 2d and 2d 
has specified the shape of the sides 2g and 2g of hollow-sections 2b so that it may 
become the shape which does not interfere in the field of hollow-sections 2b. 
[0020]Luminous intensity distribution with the highest condensing nature can be 
acquired by setting up the shape of the up-and-down total reflection surfaces 2d and 
2d the optimal according to the shape of discharge space like this shape. On the 
other handlike explanation of drawing 1 (a)this is being able to say about the light flux 
passing through near the central part of discharge space to the lastand since actual 
discharge space has limited volumean irradiation area will spread to a certain definite 
angle range. The above-mentioned shape is not necessarily limited to a paraboloidal 
shapesecondary curved surfacessuch as the arbitrary shape for making it extend from 
the beginning to a certain definite angle rangefor exampleelliptical etc. may be 
sufficientand shape may be changed according to the exposure distribution needed. 
[0021]The above-mentioned shape is an example of optimization shape in case 
discharge space is cylindrical shape. 

For examplecase [ whose discharge space is / like rectangular parallelepiped shape ]. 
It enables it for the reflector of shape where it may be more suitable to, change into 
the aspherical surface shape according to itit is made to eject from the central part 
of discharge space in also when it is anyand light flux is changed in parallel with an 
exit light axis after reflection in the above-mentioned reflectors 2d and 2d to be able 
to narrow luminous intensity distribution mostand to carry out condensing control 
efficiently. 

Like the above-mentioned explanationrefraction control of drawing 1 (a) and the 
catoptric light control of drawing 1 (b) can control luminous intensity distribution by 
each face shape independently. And when discharge space is small enoughit is a 
described method and becomes it can be quite efficient and controllable [ luminous 
intensity distribution ]. 

[0022]In this examplethe back end of the total reflection surfaces 2d and 2d is 
lengthened to near the center of the discharge space 2a to the cross direction of an 
irradiation optical axisand is made into a total reflection areaand it is considered as 
the field in which a back field is reflected with the reflector 3 here. If a total reflection 
surface is developed from this to backthe ingredient ejected back without the ability 



to finish carrying out total internal reflection will produce this. It is easy to produceso 
that the discharge space 2a is largeand a part of ingredient ejected from the front 
from the light source center will fall out from the total reflection surfaces 2d and 
2dand it will come out of this. On the other handthe discharge space 2a and a 
concentric semicircle tubed reflector are used for the shape of a reflectorand it is 
coinciding the front end of the opening of this reflector with the cross direction based 
on discharge space mostly. 

[0023]Thusas a reason for making shape of a reflector into a discharge space center 
and the same mindthe influence in the square of the rear part of the transparent body 
2 is cited first. Although it is necessary to reflect the light flux which went to back 
from the light source with the reflector 3 in a very small luminescent light study 
system like this exampleand to make it go to the direction of radiationSince there is 
no space margin for turning the outside of the discharge space 2awithout passing the 
inside of the discharge space 2a for all the catoptric light in a reflectorand performing 
control light distributionsince the whole optical system is miniaturizedit is necessary 
to use the optical path which carries out re incidence into discharge space. At this 
timethe ingredient which carried out re incidence to discharge space is influenced by 
the refraction and total internal reflection in the glass part behind the transparent 
body 2. If it is so remarkable that especially the glass thickness of this back is thick 
and a light source configuration and the shape of a reflector do not correspond 
appropriatelydistribution of the catoptric light from a reflector will spread more than 
needed. From thisthe loss corresponding to discharge space according [ if it is made 
cylindrical and made the above-mentioned discharge space and same mind shapethe 
degree of incidence angle at the time of the re incidence into discharge space will 
become smalland ] to surface reflection in a glass surface decreases a reflectorand it 
is efficient. If there are especially few crevices between a transparent body and a 
reflectorthe angle variation after reflection with a reflector is effective especially 
small. 

[0024]As a reason for making a reflector semicircle tubed [ which is mostly in 
agreement with the position based on discharge space ]Since a reflector will turn to 
forward and it will be filled with light in a reflector if a reflector is lengthened 
moreefficiency fallsWhen a reflector is made shorter than a light source centerit 
extends to back in the total reflection surfaces 2d and 2d as mentioned abovethe 
whole optical system becomes large it not only becomes a light volume lossbutand 
desirable composition is because it does not become. 

[0025]Nextcondensing of the shaft orientations of a lighting system is explained using 
drawing 4 . Two or more prism planes are formed in the projection surface 2c of the 
transparent body 2. Like a graphic displayin the central partthe prism column of an 
obtuse angle is formed comparativelyandas for the peripherythe prism plane of the 
acute angle is formed comparatively. By forming this prism columnthe condensing 
nature of a longitudinal direction is controllable to some extent. Although the above- 



mentioned example shows the example made to condense by a prism 
columncondensing control of this direction is not necessarily limited to this shapeand 
may not necessarily use a Fresnel lensa cylindrical lensetc.for example. The field 
which contributes to discharge in the discharge space 2a turns into a field between 
the cathode terminal 4 and the anode terminal 5. 

[0026]Thusan illumination-light study system can be made to miniaturize extremely by 
forming a condensing optical system in one with a light sourceahd since condensing 
control can be performed with necessary minimum field compositionit is efficient. 
Since the condensing optical system is completed with the light source simple 
substancecompared with the case where they are two or more copies material 
compositionthe error on parts and an assembly is effective in performance being 
stabilized few. Since condensing control will be completed inside a transparent body if 
it says only within condensing of a sliding directiona protect member is not used for 
others but there is a design predominance — it can send to the appearance shape of 
a product as it is. 

[0027][Example 2] Drawing 5 (a)(b)and (c) is drawing of longitudinal section of the 
important section which constitutes the optical system of the emit flash device of 
Example 2 of this invention. Although the figure shows the same section drawing 5 (a) 
is a figure for explaining whole shapeand drawing 5 (b) and (c) is the figure having 
divided into the small angle component and the large angle component beam-of-light 
trace of the representation light flux ejected from the central part of discharge space 
and in which showing it to an exit light axis. In the figure22 is a transparent body 
which forms the flash discharge tube which emits a flash22a is cylindrical discharge 
space and xenon gas etc. are enclosed. 22b is a transparent area which has a 
different refractive indexand is easy to be a resin materialsilicone rubberand the thing 
that enclosed the transparent fluid etc. depending on the case in the transparent 
body 22. It is so desirable that the refractive index of the transparent body 22 is high 
to the internal transparent area 22b as setting out of the refractive index at this time 
and the ratio of this refractive index is high. 

[0028]Although 22c is an irradiation labor attendant and there is no change of 
condensing nature about this sectionabout the section of a space cross 
directioncondensing nature is given like Example 1. On the other handit is the total 
reflection surface formed in the peripheral part in 22d and 22d22 h of metal vapor 
deposition surfaces of high reflectance are formed in the portion near the light source 
side like a graphic displayand it constitutes so that an ingredient out of control may 
be reflected by total internal reflection. 22e shows the incident-ray side of the 
transparent area of a concave configurationand the side shape of the upper and lower 
sides of 22 f of a transparent area by the exit light side of the transparent area of a 
concave configurationand 22g and 22grespectively. 

[0029] A reflector like Example 1 is not used for the feature of this example as a 
member for reflecting the ingredient which goes to exit light axis backReduction of 



part mark can be aimed at by giving a reflective operation and constituting in this way 
by forming a metal vapor deposition surface in some transparent bodies 22. What 
closed elastic transparent materialssuch as silicone rubber which had not hollow 
sections like Example 1 but a resin material and elasticity for the transparent area 
formed in the transparent bodyand transparent liquid materials furthersuch as water 
and an oilis assumed. Even when which material is usedit is desirable that it is the 
material of a low refractive index to the transparent body 22. As for the shape of the 
transparent area 22b formed into this transparent body 22the entrance plane 22e 
comprises the discharge space 22a and a cylinder side of the same axle. 
Comprising a field parallel to an exit light axis in the sides 22g and 22gall the light flux 
fundamentally ejected from near the central part of discharge space has taken shape 
which passes this transparent area 22b once. 

[Q030]Hereaftera condensing operation of the flash discharge tube of the above- 
mentioned composition is explained in detail using drawing 5 (b) and (c). 
[0031] Drawing 5 (b) shows beam-of-light trace of an ingredient with a comparatively 
small angle to an exit light axis among the light flux ejected from the discharge space 
central part of the above-mentioned Example 2. Firstalthough the light flux advanced 
from discharge space ahead [ exit light axis ] enters into the transparent member 
22bsince the entrance plane 22e comprises a cylinder side which is in agreement with 
the center of discharge spaceit is not influenced almost by refractionbut it arrives at 
22 f of projection surfaces of the transparent area 22bwith the angle maintained 
ejected from the discharge space center. Thensince the projection surface is a 
concave surfacethe refractive action accompanying a refractive index ratio arisesand 
it is changed into an ingredient parallel to an exit light axisand is ejected from the 
irradiation labor attendant 22c. On the other handthe light flux which went to exit light 
axis back from the discharge space 22aAlthough it goes to 22 h of cylinder sidesthe 
light flux after this field will be again returned to the central part of discharge space 
by reflection in a metal vapor deposition surface and returns to the central part by it 
for the discharge space 22a and the same mind is ejected from the projection surface 
22c through the same optical path as the above-mentioned explanation. 
[0032]Nextbeam-of-light trace of an ingredient with a comparatively large angle is 
shown to an exit light axis using drawing 5 (c) among the light flux ejected from the 
discharge space central part of Example 2. This optical path is fundamentally passed 
in the total reflection surfaces 22d and 22dand is made to condense. Firstthe big 
difference with Example 1 is that the entrance plane serves as a medial axis of 
discharge spaceand the shape of a concentric semi-cylindrical shapeas all the light 
flux fundamentally ejected from the discharge space 22a center is entered from the 
transparent area 22e. While all the beams of light from a discharge space center can 
be incorporated from the entrance plane 22e with constituting in this waythere is no 
condensing effect by refraction by the entrance plane 22eand the degree of angle of 



emergence from discharge space is maintained as it is. Nextit goes in the sides 22g 
and 22g of a transparent areaand a beam of light is drawn in the total reflection 
surfaces 22d and 22d by the refraction effect by this field. It is a field for making it 
change so that it may become parallel to an exit light axis about the beam of light 
after total internal reflection in the total reflection surfaces 22d and 22d. 
A beam of light is reflected like a graphic display. 

The light flux ejected from back from the center section of discharge space hits 22 h 
of reflectors which have been arranged back and which performed metal depositionis 
returned to the discharge space central partfollows the same optical path as the 
above-mentioned explanationand is changed into an ingredient parallel to an 
irradiation optical axis. Thusall the light flux ejected from near the central part of the 
discharge space 22b is changed into an ingredient parallel to an exit light axis. Since 
the actual lighting distribution characteristic has limited volume with discharge spaceit 
will have the distribution which spread to some extent. 

[0033]Although the above-mentioned example showed the optical system made to 
condense most about the given sizeln order to acquire a lighting distribution 
characteristic with a certain amount of breadththe curvature of the concave 
configuration of the projection surface of a transparent area can be weakenedand it 
can be made to correspond by changing the shape of the total reflection surfaces 22d 
and 22d into a concave surface or a convex. Although the case where the resin 
material of a low refractive indexa fluidetc. were enclosed with the transparent area 
22b was explainedit is not necessarily limited to this gestalt and hollow sections may 
constitute this portion from the above-mentioned example like Example 1. 
[0034][Example 3] Drawing 6 (a)(b)and (c) is drawing of longitudinal section of the 
important section which constitutes the optical system of the emit flash device of 
Example 3 of this invention. Although the figure shows the same section drawing 6 (a) 
is a figure for explaining whole shapeand drawing 6 (b) and (c) is the figure having 
divided into the small angle component and the large angle component beam-of-light 
trace of the representation light flux ejected from the central part of discharge space 
and in which showing it to an exit light axis. 

[0035]In the figure31 is the 1st transparent body that forms the flash discharge tube 
which emits a flashand the cylindrical discharge space 31a is formed in the inside 
formed in the shape of an approximately pipe. 32 is the 2nd transparent body in which 
the refractive indicees by which holding fixing was carried out so that the 1st 
transparent body 31 might be touched by ABand C differ. By being joined together 
and unifiedboth are newly formed in the hollow sections 34 and 34. 33 is a reflector 
including the shape of a semi-cylindrical shape concentrically formed to the center of 
the discharge space 31a. 

[0036]In the figurexenon gas is enclosed with the discharge space 31aand the 
cathode terminal and the anode terminal are formed in the space cross direction like 
Example 1. The refractive indicees of the 2nd transparent body 32 and the 1st 



transparent body 31 may differand do not need to regulate the height in particular of 
a refractive indexeither. And the optimal shape can be determined according to the 
refractive index of this transparent material. 32a is a refracting interface of a small 
angle component to the irradiation optical axis of the transparent body 32It is an 
entrance plane which the reflector which mainly carries out total internal reflection of 
the large angle component to an irradiation optical axis in 32b and 32band the light 
flux ejected from the 1st transparent body 31 in 32d and 32d are made refracted 
onceand is drawn in the total reflection surfaces 32b and 32band 32c is an irradiation 
labor attendant. The feature of this example combines two or more transparent 
bodiesunifies the discharge space and the condensing optical system as a light 
sourceand constitutes a small and efficient illumination-light study system by making 
it function effectively using the hollow sections produced in the case of combination. 
[0037]Hereaftera condensing operation of the flash discharge tube of the above- 
mentioned composition is explained in detail using drawing 6 (b) and (c). Drawing 6 (b) 
shows beam-of-light trace of an ingredient with a comparatively small angle to an exit 
light axis among the light flux ejected from the central part of the above-mentioned 
discharge space 31a. The beam-oHight trace itself becomes almost equivalent to 
drawing 5 (b) of Example 2. Drawing 6 (c) shows beam-of-light trace of an ingredient 
with a comparatively large angle to an exit light axis among the light flux ejected from 
the central part of the above-mentioned discharge space 31a. The beam-of-light 
trace itself becomes almost equivalent to drawing 5 (c) of Example 2. 
[0038]From thisby joining the 2nd transparent body and unifying using the flash 
discharge tube 31 of the shape of a certain cylindrical shapefrom the formershows 
that a condensing effect almost equivalent to the gestalt of the above-mentioned 
Example 2 can be given. In the above-mentioned Example 1 and Example 2in order to 
have formed hollow sections or a transparent areathere was the necessity of realizing 
creation of geometrically difficult aspherical surface shape in a narrow space, 
howeverif it is made to constitute from shape which gives the same function 
eventually by combining two or more transparent members like Example 3the 
moldability of a transparent member can be boiled markedlyit can improveand the 
illumination-light study system of cheap and exact shape can be obtained. 
[0039] 

[Effect of the Invention]As explained aboveaccording to this inventionthe 
photographing instrument which has a lighting system with which the optical property 
which could attain reductionlow cost-izationetc. and was stabilized in the 
miniaturization of whole shapeimprovement in condensing efficiencyand component 
parts is obtainedand this lighting system is providedln particularthe suitable lighting 
system for a still cameraa video cameraetc. and the photographing instrument using it 
are realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section of the important section for explaining 
composition for the optical system of the emit flash device in Example 1 of this 
invention. 

[Drawing 2] The front view of the camera which applied the emit flash device in 
Example 1 of this invention. 

[Drawing 3] A plan including the partial sectional shape of the camera which applied 
the emit flash device in Example 1 of this invention. 

[Drawing 4] The important section enlarged drawing expanding and showing only the 
flash light emitting part in Example 1 of this invention. 

[Drawing 5] It is a figure to be drawing of longitudinal section of the important section 
explaining the composition of the optical system of the emit flash device in Example 2 
of this inventionand for (a) explain (b). 

[Drawing 6] Drawing of longitudinal section of the important section for explaining the 
composition of the optical system of the emit flash device in Example 3 of this 
invention. 

[Description of Notations] 
1: Flash light emitting part 
2223132: Transparent body 
333: Reflector 

4: The cathode terminal of a flash discharge tube 

5: The anode terminal of a flash discharge tube 

11: The main part of a photographing instrument 

12: Taking-lens body tube 

13: Release button 

14: Liquid crystal display window 

15: The light emitting/receiving window for AF 

16: The light emitting/receiving window for AF 

1 7: The inspection hole of a finder 
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ft*«»tts *ffi»»2b©««H:T*Lft^J:5ft« 
«lc4^J;a. *295#2b©ffiJ®2g, 2g' ©Jf$« 

[0020] c©««©«fc3ictt«ffi(a©««icj5i:T 

±T^SIt®2d, 2d' ©»tt*KiU:»*r*ct 
3 0 01 (a) ©IttWI^tt, Ctitt*<*T, tt 

y. nis©ttm2rattwi8©fffli*jtoTi^^x rw 

±IB»tttttt»ffi««tclB3E*ti*toW-Ttt4 < » ftffl 



Best Available Copy 



*&»3^6»a*-&TyfiJl!« { , ±!BSI>f®2ds 2d' T' 

»«<«*w»r*cfc#Ri 

Iglc^^o ±RKHIM>«fc5l;\ 01 (a) <Dj3«rS<Jttl£ 

111 (b) to&mmmit. w&t»*6Z*tivti<Dwm 

[0 0 2 2] **««Ttt^fiWiB2d, 2d' 

its ztixvm&*-&tRmm*i*titTt* £&mli* 
tic**, -a, saMMM^Ka, tt«ffin2a&mi& 

«*JWIffillB*i&©tt«»lRltBtf-H»**T^*. 
[0 0 2 3] C<0d:5fcS«*O»tt*flWffilifi&t 

S^T-cDSif^r^T, ftV£IB2a<DrtSI!« 
^*ric»«SIBI 2 a ®*HS£$fo LTKWifJWSff 5 

SAW Lfcl*#ttailH* 2 ©«K&©#5X»?<DJI»r* 

<h* < 4 y > #5 xanrcoanK wic * * ° xtf** 

So 

[0 0 2 4] $fc % £tt*£ % OTBSIIB'MXOiMfcfc 
*3fc£fiWflB2d, 2d' )tlPX 



[0 0 2 5] 04£ffll>T, gg^gSOHl^lR]© 

lB:o^THt5. J2Wft2cDWai®2 ctcii^Si 
07*yX^®jWfcfiS*tl7V*o HSO<fe3tc» "W>» 

.wr*cti«"p#*. ±iat»«9Ttt» 7yx/x$ute<fc 

lRlOliyt*J»»4CO»ttfclB3t4 , tl«ibttI , tt«:<, /c 

ta»7 u*/uu>x^ ->y > Ky »/uu>x»*jb 

[0 0 2 6] »WtC«)t3tt^*m 

etc, ±T^iRi©a5t^PfioT^7itfs jftfttnitfaH 

[0 0 2 7] [HS60O2] 05 (a), (b) % (c) 

3S8<DttSriBia'?&«. BHttW-»iii*S%LT^* 
tf x 05 (a) li^i^*tftET*fc»©0WA 
05 (b) % (c) W:SWSIHa)*/&»fr5l*aiLrc 

y s 2 2a P31Btt©flrttffi HITS U =H*/ 
XWItAShTV*. 2 2b l±a^«:2 2 <httg&o 

fcjB*f***r y «m&h»*s> y □ > =r 

2 QMKWAwmmfmto 22bic^LT§<, c© 

[0 0 2 8] tfc> 2 2ctf3KtttUnT«UCOffir(i: 

»*lRl©BriBlcHLTttjWttt*l$rcti:T^«. 

2 2d, 2 2d' tfttfl»fc»J«*ftfc£EHll|-C»y 

®2 2 htf«i«*ft*fi»tcJ:-3T*jap3FI64rt»*JK 

sutfcDAMftis, 2 2 f *^iasmtt©awsiJ»©i*ajy6 

■L 2 2g, 2 2g' ii«aW«»0±T©flaiB««*f- 
[0 0 2 9] tttU3ttHft«(CA/r? 



Best Available Copy 



0<t -5 (cltfiW* C <t IE «fc oTg|5p a p^2atOgiJ^0^ d 

£#?**, £/c, aw«c«i«*nfcawa5»*, n 

m©*m*ffifll Lfc«&Tt» 2 2 left LTfi 

/atf*®«m*fc*c£tf2$u\ £fc coa^ft 

2 2©*lCJB«*tifcaW»»2 2bO»«tt, Alt® 
2 2 etftt83ID2 2 a £mtt<DP3«fflT**«*tlTtS 
Us flj®2 2g, 2 2g' WttoWbWijlsm 

fc3fc*ttr "?T-ScoaiBS»2 2 b£iii®;3rtf*<fc 
?&Jfctt££oT^*o 

[0030] j-xt. ±%2mm^msm^<o$kmmiz 

o^T, 05 (b) , (c) «ffil^TiM(c|ltnr 

So 

[00 3 1] 05 (b) te, ±IBIIlfe«|20tt«Sn4) 
«WBfr5»WUyfc*©55» tfflJfcllkfcttLTJti&W 
ftg<7)'J\* l^03ttM h U-X=&^ Lfct>cDT35*p 

£r, wt&n&zitmmM&tcmhKft&tiaffiu 

#2 2 b\ZAMTZb\ AWE 2 2 e tfttWSIHO'Mi 
fc**aWW»2 2 btf>ft!ij®2 2 f KSfiSr*. C<7) 

iB2.2c«fcyi*tii*n« 0 -^.flrttaiB2 2a«fcy» 

ttJHMttlciGfr'sfcftSKI** RffS® 2 2 h \zmfr5» 

z\<omimw.&r&2 2 a tranM>» % &Jisie®?©s 
aictoT* sfi»«aiaifl)'t''&awc:ii*n«z:i:tcft 
y v #fomzm?z&z(D96mt±mfflt®Mk<D>m 

[0 0 3 2] *lc, 05 (c) *ffll*T, Hfi&0<J2© 

®fttttt»*»fc» £J5ft®2 2d, 2 2d' SftLT 

*WUK®SF^2 2 a*i&frS»WLfcyfi**T'<Ta 
B^SP^ 2 2 e 6 AM* * J; 5 UU AttStftMBSN 
<t Bi&©*P3«fBtt £ £ o TV* C i T*&*„ 
E0«fc3fc«iJST*E£T\ AU®2 2 efr<z>ttm.&® 
*P&ft£<Dimi£t'<ZVl U iitJ C i: fl«T** *E®, A 
ft® 2 2 e?©JBflrfc<fc*ft3fe»JIIU:ft<» fiMtglBfr 

s^waiftfi^osgitjt^ti*. *ic mwsMw 

§J®2 2g, 2 2g' tCfi^C©ffl(Cj:*JBST«llWC 
J:oL 3t*gti££lt®2 2d, 2 2 d' (CflVfttfi*. 
£J5ft®2 2d, 2 2d' li, ^SJft&tOftfgSftajft 



*«ttLfc5ttiE2 2 h£MffcoTtt1tail<M>»fcR 

* n, ±ssim <t ma ®kbs£ £ o zmwrn t mi 

4JS»Jca»*n*. C<DJ:5fc:LT, »WffilB2 2b 
tTft«»^S»*n*o HIR<DE)mttW\ JWB2IB# 

a5**Ko(«i*j#-3T^*n:»» a5*a«i£tfofc» 

[0 0 3 3] *fc ±IB**flllT*W:4*Snfc*#*l!: 
o^T«fc*3fe*tf*ft¥»fco^T3*Lfctf» £**i 

©ftaJSOIHBJBtt^ffl^^Stt, £5ft®2 2d, 2 

2 d ' ojBtt^iHffi^iaffitcaser * e t ic ^xn^ 

Jt5Ct^f5 0 ±E*tt«Ttts a«S»2 2b 

mm Ltzt\ &r l<& c©»tticias* ti*fci*?iitt 
<, mflinau coaj»*«*>ap?»T*<*aLTt,fi 

[0034] [HJ60IJ3] 06 (a) , (-fa), (c) 
*MS|5<DSlEBr®0TS*o WHttBI-»ffi*mLT^* 

tf» 06 (a) tt^(*»«€iHfHr*a©iaT*sy. 0 

6 (b) % (c) tttt«ffim©*n>»#Si*aiLfctt« 
[0 0 3 5] BBIcfet^T* 3 1 ttM3fc&«f*Myfitt 

MmztiMtzm 1 ©aw#TS y , w«ic««*n 

3 2liMl£0aB^i*3 1 tA. B, CT*«r*<fc5lC« 
fcH«*ftfcH»f*©*fc**2 0aE<*T***. s# 
l*^LH*fb*ti*Cilc<fc-3T. Srfclc, *2gp» 
3 4, 3 4' iWBrt^tlTf*. 3 3»ttHan3 1a 

l**T*»*. 

[0036] H0lcj5l>T, tt«SH3 1 a|j:(i*ty 

>ar^*«tA*tiT*y, «t®M^fSi^ttiisfi0ij 1 n 
mum?, n«?^jfM*tiT^*o M2© 
aefl(*3 2 1 (Das^3 1 (ommmimt+^T^Bk 

<> B«r*a)afi«>4$(cfllMr*ie»IM:ftL\ ^LT, 

c©aiis*m<oJB»r*i!:i6i:T«3i*iBtt*a£r*c 

<ttfT**. $fc, 3 2al*aW<*3 2<D^I«f^ai^ 
LT/h*l^)gm»0S»fffiT'Sy, 3 2 b, 3 2 b' 

J5l«f®. 3 2d, 3 2d' U£l®a91f*3 1fr5a*tij 
Lfcyfi«*-JSJB#rS'-e , » ^J5ft®3 2b, 3 2 b' lc 
$ < A»BHT» y » 3 2c U3VMtU1B7« *» *H«5«"J 
0»«(4. «»oaiBtt«&£UttSfcLT®ttWffilH] 

tiift*¥»*-»<bLfcti©T**y» tt^on»z£i: 



[0037] wt, ±fmtfL<oftmm t g<Dmffl?mfc 

o^T, 06 (b) , (c) Zm^TWMlzlSlWTZo 
06 (b) (4, ±EJWfflH3 1 a OftofiMfSWa L 

14. §gfflH2<DH5 (b) 0 
6 (c) 14, ±ett«SIR3 1 a©**&»frSWliiUi 

14, Hflfift|2 0>B5 (O ' 

[0 0 3 8] COCtfrS, ft&frZloZV&Fim'MO) 

<5>j 1 mmmm 2 t l < \m<m®$z 

mat zizit, m«wtc» LL^nuBttof^i8*»^ 

mmzm mmzmcvzBKT-mmtz * 5 ic-rn 

[0039] 

zmmzzts ;wua*5, try**/?* 



[Ha<Dffi¥^ia0^] 

[0 1 ] 1 «N3fe8%Sll0ft¥ 

»*»l«*Bttir*fe»©B»©«KlBia. 

[02] *lina>ll«ffl1(c£^«n3te9DiettB«Sffl 
L/cft.>< : 5tf>IE®0 o 

[0 3 ] xwmnmm 1 -{c&iranftftjnraMi 

L/c t) * =? ®-»KIB«tt*d<J±IBBB. 
[04] *£S93®£tttil1 lcfctt*M3fc«3fcS©*€tt 
*LT*L/c£Si!ft*0o 

[0 5 ] *ymo&3m 2 iztsnzmm^mmo^ 
&<D®mmitzw&<omiM®?&v, (a) it 

(b) *BMI3r*n:tt<DBIb 

[06] *mw(onmm3iz£>\ l f2 ) mft%Kmw<>M¥ 
1 : HKftfts 

2, 2 2, 3 1, 3 2 :£QHt 

3, 3 3 : 

5 : mmwtomm* 

1 1 : »12§SM*<* 
1-2 : JMBUVXatS 
1 3 : U'J-X?J?^> 
1 4 : aBEH^iS 
1 5 : AFE<DfS§ftE 
1 6 : AFE(DjS§7t& 
1 7 : 77^>^-Oltl 




11 



12 



[01] 




2d 




[03] 

14 




12 



[04] 

3 




[05] 




(5D int. ci. 7 mm^ 

H 0 4 N 5/238 



F I 

H 0 4 N 5/238 



7-7H-K mm) 



